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Abstract

Introduction: The density of breast tissue, radiologically referred to as fibroglandular mammary tissue, was found to be a predisposing
factor for breast cancer (BC). However, the stated degree of elevated BC risk varies widely in the literature.

Aim: The purpose of this study was to determine the relationship between different breast mammography densities and the risk of
breast cancer in Egyptian women..

Patients and methods: An analytical cross-sectional prospective study was conducted at Ain Shams University Hospital and Private
Centre between December 2020 and December 2021. The study included 814 asymptomatic females 40 years old or above, who came
for BC screening using full-field digital mammography.

Results: The incidence of BC was found in 84 females (10.3%). Breast cancer incidence was 6.3% in females with ACR-A density, 8.5%
in women with ACR-B density, 16.3% in women with ACR-C density, and 27.8% in women with ACR-D density (p<0.001). Using
logistic regression analysis, we showed that three types of breast density increased the risk of BC, where patients with type B, type C,
and type D breast density had a 1.39, 2.92, and 3.12 times more risk for BC, respectively (p=0.010, p=0.003, and p=0.036, respectively).

Conclusion: Among Egyptian females, the incidence of BC is 10.3%. Our data revealed that the greater the breast density, the higher the
incidence of BC, and affirmed that breast density is a risk factor for BC development.
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INTRODUCTION

Breast cancer is a malignant tumor that originates in the
cells of the breast tissue. It is the most common cancer in
women worldwide, accounting for 24.2% of all cancer cases
among women. According to the latest World Health Orga-
nization statistics, there were an estimated 2.3 million new
cases of breast cancer in 2020; it is the second leading cause
of cancer death in women after lung cancer. The risk of de-

veloping breast cancer increases with age, and most cases
occur in women over the age of 50.1)

The presence of breast cancer can be detected through
various methods, including mammography, ultrasound,
and magnetic resonance imaging (MRI). If breast cancer is
suspected, a biopsy may be performed to remove a sample
of tissue for further examination.[!)

The mortality rate of breast cancer varies depending
on the stage at diagnosis and the availability of treatment.
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According to the American Cancer Society, the 5-year rel-
ative survival rate for women with breast cancer is 90%.
However, this rate drops significantly for women with
advanced stage breast cancer.?!

Recent statistics show that the incidence of breast can-
cer is increasing worldwide. This is thought to be due to a
combination of factors, including increased awareness and
screening, as well as changes in reproductive and lifestyle
factors. However, mortality rates have been decreasing in
many countries due to improvements in early detection
and treatment.?!

Despite these advances, breast cancer remains a sig-
nificant public health concern. According to the WHO,
there were an estimated 685,000 deaths from breast cancer
worldwide in 2020. Continued research and investment in
prevention, early detection, and treatment are essential to
reducing the burden of this disease.["*!

A large Egyptian systematic review and meta-analysis
revealed that BC was the most common cancer, accounting
for 42% of all cancer cases in Egyptian females, with the
majority presenting in advanced stages.*!

The World Health Organization’s principal objective is
to reduce the BC-related burden and BC-related mortality
which is suggested to be achieved by early detection and
proper management of BC.[!J

BC screening contributes considerably to the early de-
tection of asymptomatic cancer, which leads to less in-
trusive therapies and better outcomes since the disease is
found before the progression of the tumor. The most effec-
tive imaging method that is still advised for all women to
use for BC screening is mammography.)

Accordingly, a number of nations have put in place na-
tional programs for BC screening, wherein women under-
go routine mammography screenings. Women between the
ages of 50 and 69 are screened in the majority of nations
since it is thought that they are the most suitable popula-
tion to gain advantages from this screening.®

The density of breast tissue, radiologically referred to
as fibroglandular mammary tissue, was found to be a risk
factor for BC in the early twentieth century. It was report-
ed that dense breasts were more likely to develop BC than
fatty breasts.l®) However, the stated degree of elevated BC
risk varies widely in the literature, from a one- to a six-fold
greater risk.[>°]

AIM

The present study aims to detect the relationship between
different breast mammographic densities and the risk for
BC in Egyptian females.

DESIGN

Analytical cross-sectional prospective study.

PATIENTS AND METHODS

Asymptomatic females who are 40 years of age or older and
eligible for screening mammography were included in the
study which was approved by the institutional Ethics Com-
mittee.

The study included 814 asymptomatic females who
came for BC screening. After the study was approved by the
Ethics Committee of the university, asymptomatic females
of 40 years of age or older who were eligible for screening
mammography were included into our study. Any female
who was contraindicated for mammography was excluded,
such as a pregnant female or a female under the age of 40,
for whom ultrasound (US) is the preferred method.

All females were submitted to demographic and clinical
data collection and imaging procedures using full-field dig-
ital mammography, a device developed by GE Healthcare
(Senographe 2000 D full-field digital mammography Es-
sential GE Healthcare). For all patients, two standard views
medio-lateral-oblique (MLO) and cranio-caudal (CC)
views were obtained.

Then, according to the Breast Imaging Reporting and
Data Systems (BI-RADS) Atlas 5th Edition 201319, all fe-
males were classified into four density categories based on
mammographic findings: excessively fatty (ACR-A), dis-
persed density (ACR-B), heterogeneous density (ACR-C),
and extremely dense (ACR-D).

On the basis of the BI-RADS lexicon!!”), females were
classified as BI-RADs 0 (need additional evaluation), 1
(negative), 2 (benign), 4 (suspicious), and 5 (highly sugges-
tive of malignancy). Patients with BI-RADs 0, 4, and 5 un-
derwent complementary US using GE LOGIQ P6 XD clear
(GE health, Chicago, USA), using a high-frequency linear
probe (9-12 MHZ) to scan the entire breast and axilla us-
ing combined techniques (radial, axial, and longitudinal).
Cases with BI-RADs 4 and 5 underwent US-guided biopsy.
Patients with BI-RADs 0 were categorized to BI-RADS 3, 4,
or 5 according to the result of complementary US.

Statistical analysis

The statistical software for social sciences, version 23.0
(SPSS Inc., Chicago, Illinois, USA), was used to analyze
the recorded data. The ranges and mean + standard devia-
tion (SD) were displayed for the quantitative statistics. Ad-
ditionally, percentages and numbers were used to present
qualitative factors. To compare the qualitative data, the chi-
square test was applied, and to determine the independence
of breast density as a predisposing factor for BC, multiple
logistic regression was used. The confidence interval was set
to 95% and the margin of accepted error was agreed to be
5%. Accordingly, p-value <0.005 reflects significant results.

RESULTS

Among the 814 females, the age ranged from 40 to 79 years
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(mean age 53.78+10.22). Most of the females were between
40 to 50 years of age (323 females; 39.7%). According to
the BI-RADS 5th edition, ACR-A density was found in 176
females (21.6%), ACR-B density in 424 females (52.1%),
ACR-C density in 196 females (24.1%), and ACR-D density

Breast density

2.2%

m ACR:a
= ACR:b
m ACR:c
= ACR:d

52.1%

Figure 1. Pie chart breast density distribution among study group.

in 18 females (2.2%) (Fig. 1).

The age of the females and the type of their breast den-
sity showed a statistically significant relation (p<0.001),
where the oldest females were found to have breast density
type A (64.34+5.83 years) and the youngest had breast den-
sity type D (43.33+4.51 years) (Table 1).

The incidence of BC was found in 84 females (10.3%).
The BC incidence in females with ACR-A was 6.3%, ACR-B

Breast Cancer Incidence in Egyptian Women

was 8.5%, ACR-C was 16.3% (Fig. 2) and ACR-D was 27.8%
(Fig. 3) (p<0.001) (Table 2).

Fig. 2 illustrates the case of a 43-year-old woman who
underwent routine breast cancer screening through both
mammography and ultrasound imaging, revealing high
breast density according to the American College of Radiol-
ogy’s classification system (ACR-D). Figs 2A, 2B display
the mammography images obtained from this examination,
with (A) showing a dense, irregular mass located in the up-
per outer quadrant (UOQ) region of the right breast that is
most apparent when viewed from below (MLO position).
This finding is further highlighted in Fig. 2B, where it ap-
pears as an irregular shape with indistinct margins. Fig. 2C
displays an accompanying ultrasound image, which depicts
a similarly shaped, but now hypoechoic and irregular mass
situated within the same area. Based on these findings, the
radiologist assigned a Bi-RADS assessment score of catego-
ry 5, indicating a highly suspicious malignancy. Subsequent
diagnostic confirmation via US-guided core needle biop-
sy performed outside the screening context uncovered a
pathological diagnosis of invasive ductal carcinoma (IDC),
classified as grade II based on histopathologic evaluation.

Fig. 3 depicts a 48-year-old woman who underwent reg-
ular breast cancer screenings. During her examinations, we
observed elevated levels of dense tissue in her breasts, cat-
egorized by the American College of Radiology as type C.
We employed mammography with complementary ultra-
sonography to visualize any potential abnormalities. Fig. 3
showcase the results of our mammography scans taken
during the craniocaudal (CC) and medial-lateral oblique
(MLO), respectively, highlighting a partial yet undefined
mass formation in the Rt upper inner quadrant (UOQ)
zone. Compensatory ultrasound shows hypoechoic irreg-

Table 1. Relation between age of females and their type of breast density (n=814)

Type A Type B Type C Type D P-value
Age (mean * SD) 64.34+5.83) 53.18+7.95 45.02+3.72 43.33+4.51 <0.001**®
2 Kruskal-Wallis test
Table 2. Association between breast density and BC among study groups (n=814)
Breast cancer
Breast density Negative Positive Total
No. % No. % No. %
ACR-A 165 93.8% 11 6.3% 176 100.0%
ACR-B 388 91.5% 36 8.5% 424 100.0%
ACR-C 164 83.7% 32 16.3% 196 100.0%
ACR-D 13 72.2% 5 27.8% 18 100.0%
Total 730 89.7% 84 10.3% 814 100.0%
Chi-square test 18.252
p-value <0.001**

X% chi-square test for number (%). **p-value <0.001 is highly significant

Folia Medica | 2024 | Vol. 66 | No. 2

215

Folia Medica



Folia Medica

M. Salem et al.

A B

C

Figure 2. Detection of highly suspicious mass lesions in a patient with ACR-C breast density using mammography and ultrasound

imaging biopsy revealed IDC-II.

ular mass and ultrasound guided biopsy taken with pathol-
ogy revealed IDC-II.

As risk factors for BC, three types of breast densities in-
creased the risk of BC, where females with type B breast
density had 1.39 times more risk of breast cancer, while
type C patients had 2.92 times more risk, and finally, type D
females had 3.12 times more risk for breast cancer (p=0.010,
p=0.003, and p=0.036, respectively) (Table 3).

DISCUSSION

Currently, the most widely used tool available for clinical-
ly categorizing mammographic density is the BI-RADS,
which was released in 2013. Four types of breast density
are defined by this system: excessively fatty (ACR-A), dis-

Table 3. Logistic regression for the breast density for BC among
the study groups (n=814)

Characteristics OR? CI Pvalue
Type-A 0.54 1.740 - 19.125 0.068
Type-B 1.39 1.399 - 12.286 0.010*
Type-C 2.92 1.323 - 3.410 0.003*
Type-D 3.12 0.169 - 1.522 0.036*

2 Multiple logistic regression

persed density (ACR-B), heterogeneous density (ACR-C),
and highly dense (ACR-D).["% Using BI-RADS 5th edition,
we aimed in our study to find the relationship between dif-
ferent breast mammographic densities and risk for BC in
Egyptian females.

In this work, according to the BI-RADS 5th edition,
among women who were screened for BC, group ACR-B
is the most common type which was consistent with previ-
ous works.[>!!l We found that more than half of the females
were categorized as ACR-B (52.1%), followed by ACR-C
(24.1%), ACR-A (21.6%), and ACR-D (2.2%).

This was also similar to a previous Egyptian study by Ali
and Raafat!'? which included 49,409 women who presented
for screening mammography. The study showed that the ma-
jority of Egyptian females were categorized as ACR-B (49%),
followed by ACR-C, ACR-A, and ACR-D, representing 49%,
25%, 23%, and 3%, respectively based on the BI-RADS.[1?]

In another Egyptian study by Ahmed et al. that includ-
ed 40 women with confirmed BC, based on the BI-RADS
5th edition, more than half of females were categorized as
ACR-B (52.5%), followed by ACR-C (30%), ACR-A (15%),
and ACR-D (2.5%).113]

We found an inverse significant relationship regarding
the age of the females and the type of their breast densi-
ty (p<0.001), where the oldest females were found to have
breast density type A (64.34+5.83 years) and the youngest
had breast density type D (43.33+4.51 years). These results
agreed with Al-Mousa et al., who concluded that increased
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Figure 3. IDCIII in a female undergoing routine breast cancer screening with increased dense tissue (ACR-C Type) visualized through

mammography images.

breast density on mammography was inversely related to
age.[14]

Likewise, Checka et al. observed a significant inverse re-
lation between female ages and mammographically deter-
mined breast density (p<0.001); however, they added that
age was not a reliable indicator of breast density as they ob-
served a significant percentage of postmenopausal women
still having dense breasts on mammography.!*!

These results contradict the fact that BC is more fre-
quent among older females and in dense breasts. However,
this may be explained by the low mammographic sensitivi-
ty in young women with more dense breasts!'®) which may
obscure the early detection of BC among young females
which delays the presenting age. This emphasizes the need
for individual-based screening program taking into consid-
eration females’ ages and breast densities.

In the present study, the incidence of BC among our

population was found in 84 females (10.3%). This was
higher than that reported in a recent Egyptian study per-
formed by Ali and Raafat, who found that among 49,409
women presented for screening mammography 1500 had
BC representing only 3%.112! Different sample sizes may be
the cause for this variation.

The BC incidence in females with ACR-A was 6.3%,
ACR-B was 8.5%, ACR-C was 16.3%, and ACR-D was
27.8% (p<0.001), indicating a significant relation between
the incidence of BC and breast density, in which the fe-
males with extremely dense breasts (ACR-D) are more
susceptible to develop BC. This result was confirmed by
logistic regression analysis which showed that three types
of breast densities increased the risk of BC, where pa-
tients with type B, type C, and type D breast density had
a 1.39,2.92, and 3.12 times more risk for BC, respectively
(p=0.010, p=0.003, and p=0.036, respectively). These find-
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ings settle breast density as a predisposing factor for BC
development, showing that the greater the breast density,
the higher the incidence of BC.

Our findings support the results of many previous stud-
ies. Cohort studies have shown a significant correlation
between increasing breast mammographic density and the
increased incidence of BC in women.71217]

As mentioned in our study, Ali and Raafat showed that
the incidence of BC in females with ACR-D (13.7%) was
the highest followed by that in females with ACR-C (3.3%),
ACR-B (2.7%), and ACR-A (2.2%).1'!

It was demonstrated by Ahmadinjad et al. that BC
growth was more likely to occur in breasts with high den-
sities, more than in breasts with low densities (p=0.007).118!

Contrary to our findings, Ahmed et al. reported no re-
lation between BC and breast density in a study conducted
on a total of 40 females who were radiologically and histo-
pathologically diagnosed with BC. The authors found that
the percentage of cases with BC was the highest among
females with intermediate breast density (ACR-B), then in-
creased with ACR-C and ACR-A, respectively, suggesting
that dense breast tissue should not be regarded as a risk
factor for BC.[3]

Also, Kamal et al. studied the role of breast density as
one of the BC risk factors in accordance with menopaus-
al status. In contrast to our findings, they reported that in
premenopausal women, breast density was insignificantly
related to BC, whereas breast density showed an inverse
significant relationship to BC in postmenopausal women.
After a logistic regression analysis, Kamal et al. found that
decreased breast density is a significant independent pre-
disposing factor for BC (p=0.009).[")

This discrepancy may be related to some factors, includ-
ing variations in the breast density assessment technique,
adjustments made during the analyses, and, to some extent,
variations in the demographics of the population being
studied, such as menopausal status, ethnicity, and lifestyle
variations; however, these reasons are still debatable.

The fact that our study is prospective in design and con-
ducted at one of the largest Egyptian centers for BC screen-
ing strengthens our work. However, our study is limited
by the relatively small sample size from a single Egyptian
center, accordingly, a larger multicentric study is needed
to be more representative of the Egyptian female popu-
lation. Additionally, the study sample was not evenly dis-
tributed throughout the ACR and age groups, which might
have skewed the findings. Furthermore, the study did not
include other parameters that are proposed to be linked to
an increased risk of breast density and BC in the past, such
as parity, menopausal status, and hormonal use.

We acknowledge that these factors should be included in
future research. Finally, we did not report the clinical-his-
topathological data as it was away from our aim.

CONCLUSION

Among Egyptian females, the incidence of BC is 10.3%. Fe-
males with extremely dense breasts (ACR-D) are more sus-
ceptible to developing BC. Overall, our data showed that
the greater the breast density, the higher the incidence of
BC, and affirmed that breast density is a risk factor for BC
development. We recommended a nationwide comprehen-
sive program for BC screening in the whole of Egypt not
only for the major government and private hospitals and in
screening programs, but breast density estimation should
also be considered as a tool in BC prediction.
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3a06051eBaeEMOCTb PakOM MOJIOUHOI Xenesbl y
ermneTCKNX XeHWmH B 3aBUCUMOCTU OT pPa3/INYHOM
nsoTHOCTU Mammorpadunueckux ACR
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Pe3tome

BBepeHue: [10THOCTb MOIOYHO! JKeMe3bl, PaJiONOrIecKy HasdbiBaeMas GIOPO3HO-)KeIe3UCTON TKAaHbI0 MOTIOYHOI JKe/Ie3bl, OKa-
3aj1ach IpefipaconaraomyuM GakTopoM pasBUTHUA paka MonodHoi xenesbl (PMJK). OnHako 3asdB/IeHHas CTeleHb IOBBIIIEHHOTO
pucka PMOK mmmpoko BapbupyeTcs B IuTeparype.

Llenb: Hailty B3auMOCBA3b MEX/Y PAas3INYHON IJIOTHOCTBIO MaMMOTPA(UI MOTIOYHOI 5KeJIe3bl U PUCKOM PaKa MOJIOYHOI SKe/le3bl y
erMIeTCKIX SKeHIIVH.

MauneHTbl N MeTOAbI: AHamUTIYeCKOe HONepedHOe IIPOCIEKTUBHOE MCCTIeH0BaHNe ObIIO IPOBEfEHO B YHUBEPCUTETCKOM 60/Ib-
Hulle 1 YacTHOM LeHTpe ArH-IIlamc B mepuog ¢ gekabpst 2020 o gexabps 2021 roga. B mccnegosanue 6putn BKIodeHs! 814 6eccum-
IITOMHBIX JKEHIIMH B Bo3pacTe 40 jieT 1 cTapiie, nmpuuefmmx Ha ckpuayar PMOK ¢ ncrionpsoBanneM nonHogopMaTHON LudpoBoit
MaMmorpadui.

Pesynbratbl: 3a6onesaemocts PMIK BbLsiBIeHa y 84 sxenmun (10.3 %). 3a6oneBaemocts PMIK y sxenumu ¢ ACR-A cocraBmma
6.3 %, ACR-B - 8.5 %, ACR-C - 16.3 % 1 ACR-D - 27.8 % co sHauennem p<0.001. Vicrionb3sys aHanmM3 TOTYCTUYECKON PETrPeccym, Mbl
TIOKa3a/M, YTO TPY TUIIA IVIOTHOCTU TpyAM yBenuusaiT puck PMDK, npu aToM manmeHTKM ¢ MIOTHOCTBIO Tpyau Tuna B, Tuna C u
tuna D umenn puck passutus PMXK B 1.39, 2.92 u 3.12 pasa coorBerctBeHHO (p=0.010, p=0.003 1 p=0.036 COOTBETCTBEHHO).

3aknoueHune: Cpent erneTcKux eHuyH 3abonesaemocts PMIK coctasnser 10.3 %. Haiy gaHHbIe OKasas, 4T0 4eM 6orblie
IUVIOTHOCTb MOJIOYHOII XKeJle3bl, TeM Bbilie 3aboneBaemocts PMIK, u mogTBepAnIN, 4TO IIOTHOCTH MOTIOYHOII XKeJle3bl ABLAeTCA Pak-
TOpoM pucKa passutusa PMIK.

KnioueBble cnoBa

PaK MOJIOYHOII XeJle3bl, IVIOTHOCTb MOJIOYHON JKeJie3bl, MaMMorpadus
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